Cardiac output and organ blood flow in experimental septic shock: effect of treatment with antibiotics, corticosteroids, and fluid infusion.
Septic shock from intraperitoneal (i.p.) injection of live Escherichia coli bacteria in rats induces marked pathophysiological changes, including 40% decrease in plasma volume (PV), cardiac output, and oxygen consumption with 100% mortality within 24 hr. The present study evaluates cardiac output and organ blood flow before and after treatment of septic shock with an effective antibiotic (AB), plasma volume (PV) expansion, and corticosteroids (CS), alone and in combination. Treatment was initiated at 5.5 hr after bacterial injection, at a time when AB therapy did not improve 24 hr survival rate. Cardiac output decreased from 28.6 +/- 3.1 (SD) to 15.4 +/- 2.8 ml/min/kg (P less than .01) in septic rats concomitant with redistribution of blood flow from carcass to the heart, brain, intestines, liver, and adrenal glands. Absolute arterial blood flow increased only to the adrenal glands and the liver to 158% (P less than .01) and 167% (P less than .01) of control values, respectively. AB, CS, and Ringer's lactate (RL) alone or in combination did not significantly improve any organ blood flow compared to untreated septic animals but increased survival significantly to about 60% (P less than .01). Albumin (ALB) and CS in combination expanded PV to 138% (P less than .01), restored cardiac output to 100%, and achieved supranormal blood flow values to the brain (109%), liver (125%), small intestine (147%) (P less than .01), and kidneys (190%) (P less than .01) of preshock levels. More importantly, survival at 24 hr was 90% (9/10) (P less than .001). It is concluded that a colloid diluted in an electrolyte solution, combined with CS, and an effective antibiotic agent are necessary therapeutic ingredients for the successful recovery of experimental E. coli sepsis.